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PROBLEM OF CARDIOVASCULAR RISK ASSESSMENT
IN PATIENTS WITH RHEUMATOID ARTHRITIS

Rheumatoid arthritis is characterized by a high frequency of adverse cardiovascular events that can-
not be explained only by the presence of classical risk factors.

The aim of the study — assessment of cardiovascular risk and fatal cardiovascular events according to
the classical cardiovascular risk factors, as well as analysis of additional cardiovascular risk factors in
patients with RA.

Materials and methods. We examined 56 patients with RA (38 women and 18 men) aged 28—-65 years
(mean age was (48,7+9,52) years). The average duration of disease was (9,8+2,7) years). 10-year coronary
risk was evaluated by Framingham scale and the 10-year risk of fatal cardiovascular events — by SCORE
scale. As additional risk factors, levels of C-reactive protein, tumor necrosis factor alpha, fibrinogen,
platelet counts in peripheral blood, the activity of antithrombin III, activated partial thromboplastin
time, the level of circulating endothelial cells and endothelial function (with Doppler examination of the
brachial artery in the samples with reactive hyperemia and nitroglycerin) were investigated. The control
group included 30 healthy people matched for age and sex with the main group.

Results. CHD risk and fatal cardiovascular events in RA patients, calculated taking into account only
the classic risk factors, are close to their general population rate, which is contrary to clinical studies.
Analysis of additional risk factors allowed to reveal in patients with RA the presence of signs of endothe-
lium damage and dysfunction and increased prothrombogenic potential, which were directly related to

the activity of systemic inflammation.

Conclusion. Presence of chronic systemic inflammation, endothelial dysfunction and changes in the
haemostatic system affects the development of high cardiovascular risk in RA, and hence, they must be
taken into account when evaluating cardiovascular risk.

Keywords: rheumatoid arthritis, cardiovascular risk, hemostasis system, systemic inflammation, en-

dothelial dysfunction.

According to the recent scientific data, the
importance of cardiovascular disease as the main
cause of death in patients with rheumatoid arthri-
tis (RA)[4]is determined by its ability to accelerate
the development of atherosclerosis and give the es-
sential features of its pathogenesis [2, 10]. This is
manifested by asymptomatic, in a majority number
of cases, nature of the clinical course, severe insta-
bility of atheromatous plaques, as well as the acute
onset of clinical manifestations. A distinctive fea-
ture of cardiovascular disease in RA is a high risk
of its development in young people and women, as
well as increased mortality rate among subjects
with low body mass index (less than 20 kg/m2) [3].

Reasons for the development and accelerated
progression of atherosclerosis in patients with RA
has not been fully clarified. It is shown that the
pathogenesis of these processes in RA patients is
determined not only by the traditional risk factors
(dyslipidemia, diabetes mellitus (DM), arterial hy-
pertension (AH), increased body mass index (BMI),
reduced physical activity [1, 16]), but by the pres-
ence of specific factors, first of all - chronic sys-
temic inflammation of high gradation [2]. Several
studies proved that systemic inflammation and im-

paired function of the immune system are among
the leading risk factors of cardiovascular disease
in RA, and the endothelium is the primary target
of the inflammatory mediators action [8, 10].
Endothelial damage in patients with RA is
mainly due to the direct action of inflammatory
mediators; as a result of this there are many ma-
ture cast-off endotheliocites in peripheral blood
appears. Unlike traditional course of atheroscle-
rosis with a primary lesion of the aorta and major
arteries in RA noted diffuse damage of the arterial
system with distinct functional attributes of arte-
riosclerosis and microvasculature involvement [6].
Results of a few coronary arteries direct studies in
patients with RA suggests that the traditional ath-
erosclerosis pathogenic factors of coronary artery
damage in patients with RA cause it’s development
in less than 50% ; at the same time, dominates di-
rect proatherogenic actions of inflammatory me-
diators[13]. Pro-inflammatory cytokines plays the
key role in the relationship between systemic in-
flammation and the development of cardiovascular
events. Presence of systemic inflammation in pa-
tients with RA and increased levels of proinflam-
matory cytokines in synovial fluid and in the blood
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facilitates vascular wall infiltration by monocytes
and atherogenic factors activation [10].

Thus, there is reason to believe that the only
classical risk factors evaluation is insufficient to
determine cardiovascular risk (CVR) in patients
with RA. However, to date there are practically no
dataonaintegrated assessment of classical and oth-
er cardiovascular risk factors in RA, which makes
interpretation of the results uncertain stratifica-
tion CVR using conventional techniques in these
patients.

The aim of the study — assessment of cardiovas-
cular risk and fatal cardiovascular events accord-
ing to the classical cardiovascular risk factors, as
well as analysis of additional cardiovascular risk
factors in patients with RA.

Materials and methods

We examined 56 patients with RA (38 wom-
en and 18 men) aged 28-65 years (mean age —
(48,7+9,52) years). The average duration of the
disease was (9,8+2,7) years). The diagnosis of RA
was set according to the classification criteria of
the American College of Rheumatology and the or-
der of MH of Ukraine Ne 676 of 12.10.2006. Most of
the patients were seropositive for rheumatoid fac-
tor — 83,44% . The proportion of patients with se-
ronegative variant in the structure of the analyzed
patients was — 16,56% . In all patients, along with
performing standard clinical and laboratory diag-
nostics, we conducted clinical assessment of joints
damage, an overall assessment of disease activity
and functional abilities of the patient, followed
by a quantitative assessment of RA activity using
composite index DAS 28. As basic therapy Metho-
trexate at a dose of (12,5+2,5) mg/week in combi-
nation with folic acid was administered. The study
excluded patients who had previously biologically
active drugs intake.

All patients were screened with arterial hyper-
tension (AH) and the classic risk factors for cardio-
vascular disease: smoking, hyper-and dyslipidemia
(levels of total cholesterol (TC), high density lipo-
protein (HDL), triglycerides (TG) with the calcu-
lation of level of low-density lipoprotein (LDL) by
W.T. Friedewald et al (1972) and atherogenic coef-
ficient (AC), overweight (defined at a value of body
mass index >25 kg/m2), heredity, diabetes. Diag-
nosis of arterial hypertension was set on the ground
of elevated levels of blood pressure (BP)>140 and
90 mm Hg, obtained three times (during hospital-
ization or according to medical records).

Using Framingham scale (developed on the basis
of population-based The Framingham Heart Study
(Wilson PW et al., 1998) for all patients we calcu-
lated 10-year coronary risk (the risk of coronary
heart disease (CHD). This scale takes into account
age, gender, total cholesterol and HDL cholesterol,
blood pressure, presence of diabetes, and smoking

status. In addition, we calculated 10-year fatal risk
(the risk of death from coronary heart disease, ath-
erosclerosis, cerebral and peripheral arteries) us-
ing SCORE table (Systemic Coronary Risk Evalu-
ation) (Conroy RM et al., 2003). This scale takes
into account age, gender, total cholesterol, systolic
blood pressure and smoking status. The risk of fa-
tal complications according to the SCORE Scale
is considered low, if it is <5%, with a high value
in the range of from 5 to 10%, and very high if it
exceeds 10% . Markers of systemic inflammation,
haemostatic parameters, markers of endothelial
damage and dysfunction were determined as addi-
tional cardiovascular risk factors.

The concentration of C-reactive protein (CRP)
was determined by using immunoturbometrik
diagnostic kit «BioSystems» and multifunction
biochemical analyzer «Cobas Fara»; fibrinogen,
platelets in the peripheral blood, the activity of an-
tithrombin III, the activated partial thromboplas-
tin time (APTT) were determined using standard
methods. Serum cytokine levels were determined by
enzyme-linked immunosorbent assay (ELISA) us-
ing a commercial test kits and reagents “Cytokine”
(St. Petersburg). Determining of the circulating
endothelial cells (CEC) levels in peripheral blood
(marker of endothelial damage) was performed by
the method of J. Hladovec (1978). Endothelium
functional state was assessed using ultrasonic
methods for determining of the endothelium depen-
dent vasodilatation (EDVD) of the brachial artery
(BA) with mechanical stimulation of blood flow and
nitroglycerin (according to the Guidelines for the
ultra-sound assessment of endothelial-dependent
flow-mediated vasodilatation of the brachial artery
(2002).

The obtained data were processed by means of
«Microsoft Excel XP» and Statistika 6.0 («Stat-
Soft», USA) programs. To describe the normal dis-
tribution of the data sample we used the average
value of the characteristic (M) and standard error
(m), the confidence factor (p). Difference of the re-
sults considered as a significant at p-level <0,05.
Relationship between parameters was assessed by
means of Spearman rank correlation method.

Results and discussion

Arterial hypertension was determined in 45% of
patients; in all cases increased blood pressure does
not exceed the second degree. 38,4% of patients re-
ceived adequate antihypertensive therapy. Accord-
ing to the literature data, for persons with RA char-
acteristic is the high prevalence of hypertension. It
was shown that at approximately 56% of individu-
als with RA without evidence of cardiovascular dis-
ease systolic blood pressure exceeds 140 mmHg. In
the study involving 400 patients with RA, the pres-
ence of arterial hypertension was found in 70,5% of
patients. In patients with RA arterial hypertension



was characterized by high resistance to therapy,
and of 60,6% of patients who were on antihyperten-
sive therapy, optimal control of blood pressure (BP)
was achieved in only 22% [12].

Obtained screening results of the classic cardio-
vascular risk factors are represented in Table 1.

Analysis of lipid disorders showed high frequen-
cy of detection of reduced levels of HDL cholesterol
(61%), at a relatively low (13%) detection rate of
hypercholesterolemia. Lipid profile of examined
patients and subjects of control group represented
in Table 2.

In patients with RA total cholesterol level was
significantly lower than those one at the persons
of control group and the levels of LDL cholesterol
and TG were comparable with those of the healthy
individuals. At the same time, in RA patients we
determined significant decrease of anti-athero-
genic HDL cholesterol that appear is the cause of
significantly greater atherogenic coefficient value
compared to the same index in the control group.

According to the results of most studies, tradi-
tional parameters of lipid profile in patients with
CAD, naturally did not differ in the presence of
concomitant RA. In this case the data are not al-
ways consistent with the current knowledge of the
pathogenesis of atherosclerosis, and sometimes
contradict them. Thus, in most studies there was
no significant disorder of lipid profile (total choles-
terol content, TG, LDL and HDL) in patients with
RA even on the basis of pronounced atheroscle-
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rosis, with increased concentration of small LDL
particles and reduced concentration of small HDL
particles, which were in direct correlation with the
severity of the disease, inflammation activity and
blood levels of CRP [4]. Such a pro-atherogenic li-
poprotein phenotype characterized by systemic in-
flammation and is a natural component of the acute
phase response, which significantly increases car-
diovascular risk regardless of the level of total cho-
lesterol and LDL-C[11].

Mean BMI was (23,4+4,6) kg/m2: a majority
(54%) of patients had normal weight (BMI (18,5—
24,9) kg/m2), 21% of patients - deficit (BMI<
18,5 kg/m2), 25% of patients — the excess weight
(BMI>25 kg/m2), including 5% — obesity (BMI>30
kg/m2).10-year coronaryrisk by Framingham scale
in patients with RA was 4,0% (from 3,0 to 7,5),
which was significantly lower than the risk for the
population of comparable age and sex without RA,
calculated on the basis of data of The Framingham
Heart Study - 5,0 (3,0 to 11,0)%, p<0,05. 10-year
risk of fatal cardiovascular events by SCORE scale
in studied patients was 1,0 (1,0 to 2,0)%, which
can be considered as low-risk. However, 10-year
fatal risk >5% (5 to 7% ) was reported only in 5 pa-
tients [1].

In this connection, only classical risk factors as-
sessing leads to the conclusion that in patients with
RA risk of CHD, as well as the risk of fatal cardio-
vascular events is low, and at least comparable with
population one. This is clearly contrary to the above

Table 1

The frequency of classical cardiovascular risk factors
revealing in examined patients (%)

Risk factor Frequency, %
Smoking 11
Hypercholesterolemia (TC >5,0 mmol/1) 13
Low level of HDL cholesterol (<1 mmol/l for men and <1,2 mmol/] for women) 61
High level of LDL cholesterol (=3,0 mmol/1) 22
Hypertriglyceridemia (triglycerides level >1,7 mmol/1) 13
Overweight (BMI >25kg/m2) 23
Family history of early cardio-vascular disease development 24
Diabetes mellitus 1
Table 2
Lipid profile in patients with RA and in the control group

Parameter RA Control

TC, mmol/1 4,03+0,45" 4,87+0,92
LDL cholesterol, mmol/1 2,47+0,83 2,71+0,89
HDL cholesterol, mmol/1 0,99+0,29" 1,22+0,36

TG, mmol/1 1,19+0,40 1,18+0,84
Atherogenic coefficient 3,27+1,217 2,77+0,98

Note: ~

— significance of parameters differences comparing with control at p<0,05-0,001
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Table 3

Additional cardiovascular risk factors in a group of patients with RA

Parameter Control RA
CRP, mg/1 4,2+0,27 11,67+1,52"
TNF-a, pg/ml 22,4+3,18 35,7+2,67"
Fibrinogen, gr/I1 3,27+1,8 7,2+2,4"
Platelets, 109/1 245,8+37,2 351,2+26,4
Activity of antithrombin III, % 87,8+8,4 90,6+13,3
Activated partial thromboplastin time, sec 35,1+1,7 27,1+1,5"
BA EDVD, % 14,72+0,78 12,26+0,56
BA ENDVD, % 20,21+2,34 25,86=0,92"
CEC, 104/L 4,0[3,5;7,5] 5,0[3,0; 8,0]

Note: “— — significance of parameters differences comparing with control at p<0,05—0,001

data concerning the increased incidence of adverse
cardiovascular events in patients with RA. In this
connection analysis of additional cardiovascular
risk factors isparticularly important (Table 3).
CRP level >10 mg/1, which is considered in re-
cent years as one of the major cardiovascular risk
factor, was revealed in 64% of patients; such fact
is quite natural in view of the inflammatory na-
ture of RA. In patients with rheumatoid arthritis
TNF-a levels were significantly greater (p<0,001)
in comparison with the control. Self importance
of inflammation as an independent mechanism of
atherogenesis is shown in a study in which a CRP
level of less than 1, 1 to 3 and more than 3 mg/1
was an indicator of low, moderate and high cardio-
vascular risk. Analysis of frequency of myocardial
infarction, stroke, coronary vascularization or car-
diac death in 27939 healthy women found that the
value of CRP increases linearly in the range from
1,0 to 7,6, starting from the lowest levels of CRP
content of 0,5 mg/l to 20 mg/1 and above [14]. And
the presence of high gradation chronic systemic
inflammation in patients with RA determines in-
creased cardiovascular mortality, even after effec-
tive control of pro-atherogenic factors such as dys-
lipidemia, hypertension, smoking, diabetes [9].
Fibrinogen levels in patients with RA are also
quite expectedly higher than in the control group
(p<0,001). There was high and medium levels of
platelets; thrombocytosis (platelet count of more
than 320 -109/1) was observed in 54% of patients.
Antithrombin IIT activity in RA was comparable
to the activity of this factor in the control group
(p>0,05). Activated partial thromboplastin time,
on the contrary, in subjects with RA was signifi-
cantly lower (p<0,001). The presence of the rela-
tionship between activity of systemic inflamma-
tion and changes in the haemostatic system shows
significant correlation between levels of CRP and
TNF-a with fibrinogen level (r=0,49 and r=0,52
at p<0,001), platelet count (r=0,26 and r=0,36,
p<0,05), activated partial thromboplastin time

(r=0,35 and r=0,42, p<0,01), and the erythrocyte
sedimentation rate with fibrinogen levels (r=0,594,
p<0,001), and activated partial thromboplastin
time (r=0,46, p<0,001).

Thus, in patients with RA, together with in-
creased levels of acute-phase parameters reflecting
the activity of systemic inflammation, there is an
increasing of thrombogenic potential which is man-
ifested with high levels of fibrinogen and platelets
with simultaneous activated partial thromboplas-
tin time decreasing. These changes may contribute
to an increased risk of thrombosis and related ad-
verse cardiovascular events.

There was no significant differences in EDVD
level between studied groups, but the proportion of
patients with reduced BA EDVD (<10% ) was more
greater in the group of RA than in the control group
(47 and 18%, accordingly, p<0,01). Contrariwise,
BA ENDVD was significantly greater in patients
with RA. We suppose that the increased reactivity
of the vascular wall in response to nitroglycerin in
patients with RA may be the indirect evidence of
deficiency of endogenous nitric oxide. Investiga-
tion of immune-inflammation activity influence
on endothelial vasomotor function revealed a sig-
nificant inverse correlation between BA ENDVD
and TNF-a (r= -0,46, p<0,01) and CRP (r=-0,48,
p<0,05).

In the group of patients with RA we revealed
significantly greater level of CEC — endothelium
damage marker. CEC level in RA patients signifi-
cantly correlated with erythrocyte sedimentation
rate (r=0,32, p<0,05).

So, in patients with RA signs of endothelial
damage (CEC) and its dysfunction were determined
(reduced BA EDVD was revealed in 47% of patients
and BA ENDVD exceeds not only the BA EDVD, but
the corresponding levels of BA EDVD in healthy in-
dividuals).

According to the literature data, arterial wall
stiffness increasing is one of the independent fac-
tors of cardiovascular mortality, especially in



patients with RA [15]. These changes are associ-
ated with high activity of systemic inflammation:
proinflammatory cytokines levels increasing in
the blood [5]. The key role of inflammation in the
pathogenesis of atherosclerosis and coronary heart
disease in RA also confirmed by a significant re-
duction of cardiovascular and all-cause mortal-
ity rates in patients with severe RA treated with
antibodies to TNF-a. Despite the fact that TNF-a
blockers did not provide traditional atherogenesis
factors influence (blood levels of total cholesterol
and LDL), they have contributed to the normaliza-
tion of endothelial function, to the impairment of
vascular wall elasticity and insulin sensitivity; also
they reduced the intima-media thickness of the ca-
rotid arteries [7].
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Conclusions

1. CHD risk and fatal cardiovascular events in
RA patients, calculated taking into account only the
classic risk factors, are close to their general popula-
tion rate, which is contrary to clinical studies.

2. Analysis of additional risk factors allowed to
reveal in patients with RA the presence of signs of
endothelium damage and dysfunction and increased
prothrombogenic potential, which were directly re-
lated to the activity of systemic inflammation.

3. Presence of chronic systemic inflammation,
endothelial dysfunction and changes in the haemo-
static system affects the development of high cardio-
vascular risk in RA, and hence, they must be taken
into account when evaluating cardiovascular risk.
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I3 «3anopizvka meduuna axademis nicasdunnomnoi oceimu MOS3 YVrpainu»

ITPOBAEMA OLUIHKM KAPAIOBACKYASIPHOI'O PM3NKY
Y XBOPMUX PEBMATOIAHMM APTPHUTOM

CucreMHi 3anajbHi 3aXBOPIOBAHHA XapaKTePU3YIOTHCS BUCOKOI YaCTOTOIO0 HECIIPUATIUBUX CEPIEBO-
CYAWHHUX IIOMHiM, IIT0 He MOKe OyTH MOSCHEHO TiIbKY HaABHICTIO KJIaCUYHUX (PAKTOPiB PUSUKY.
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MeTta mocaigskeHHS — OI[iHKA CEPIEBO-CYJUHHOTO PUBUKY i haTaJIbHUX CEePIleBO-CYAMHHUX IO 3a
KJIacuYHUMU (haKTopaMU PUBUKY, a TAKOYK aHaJIi3 JOZATKOBUX (haKTOPiB CEpIEBO-CYAUHHOTO PUSUKY Y
naifieuTis 3 PA.

Marepiaa i meTogu. O6cTe:keHo 56 mamieHTiB 3 peBMaToiguuM aprputoM (38 :KiHKu i 18 yosioBiKiB) Bi-
KoM 28—65 pokiB (cepenHiii Bik - (48,7+9,52) poky). Cepeausa TpuBaicTh 3aXBOpPIOBaHH cKJaaa (9,8+2,7)
poky). OuintoBanu 10-piuHuit KopoHapHUIl pUsUK 3a PpamMiHreMCchbKOIO IIKaJow0 i 10-piunuii pusuk da-
TaJIbHUX CEePIeBO-CYAUHHUX mofAii 3a mkasoio SCORE. 3 mogaTkoBux (PaKTOPiB PUSUKY LOCJIiIKYBaJIN
piBerb C-peaKTBHOTO IPOTEIHY, (PAKTOP HEKPO3Yy NYyXJUH ajdbda, GiOpuHOreHy, TPOMOOIIUTIB y mepude-
puuHili KpoBi, akTuBHicTH aHTUTPOMOiIHY III, aKTUBOBAHUI YaCTKOBUII TPOMOOILIACTHHOBUM Uac, piBeHb
MUPKYJTIOIUNX eHA0TeNiaJlbHUX KJIITHH i QYHKI[IOHAJILHUN CTaH eHaoTesiio (Ipu Jomnmniaeporpadivaomy
IOCJIiIKeHHi 1y1euoBoi apTepii y mpobax 3 peaKTUBHOIO TinepeMielo i HiTporainepurom). ['pyny KOHTPOJIIO
ckjaanu 30 IpakTUYHO 340POBUX 0Ci0, MOPIBHAHHUX 34 BiKOM i CTATTIO 3 OCHOBHOIO I'PYIIOIO.

PesyasraTn. KapaioBackynsapHUii pU3UK y HAIli€HTIB 3 PeBMATOILHUM apTPUTOM, OI[iHIOBAHWUIU 3a
KJIACUYHUMU YNHHUKaMU PUSUKY, He IIePEeBUIIYBaB CEPeIHbONONYIANiHNI piBeHb. PedyabTaTu aHasi-
3y momaTKOBUX (DaKTOPiB PUBUKY BKA3yIOTh Ha HASABHICTH y HAIli€HTIiB 3 PeBMATOIAHUM apTPUTOM O3HAK
VIIKOAKeHHA, TUCPYHKIIII eHJ0Teil0 Ta MigBUIIEHOT0 IPOTPOMOOTEHHOr0 IOTEHITiany, 6e3mnocepeHbO
OB’ I3aHUX 3 aKTUBHICTIO CCTEMHOTI'O 3allaJeHHA.

BucnoBku. HasgBHiCTS XpOHIUYHOTO CUCTEMHOTO 3alaJIeHHA, TUCHYHKIIIA eH0TeJii0 Ta 3MiHU Y cucTeMi
reMOCTa3y BILJINBAIOTh HA POBBUTOK BUCOKOTO KapAiOBaCKyJIAPHOT0 PUSUKY IPU PEBMAaTOIZHOMY apTPHUTI i
iX MOI1JIbHO Bpax0OBYBaTHU MPU MOTO OITiHIIi.

Karouori croBa: peBMaToOifHUIT apTPUT, KapAi0OBaCKyJIAPHUI PUSUK, CICTEMAa reMOCTa3y, CUCTEMHE 3a-
najeHHsda, eHgoTe iaabHa JUCHYHKITIA.

H.M. Dywmeii, C. JI. ITodcesaxuna, A. H. Ilanamapuyx, O. B. Tkauenko
I'3 «3anopoxcckas meduyuHcKas akademus nocaeduniomHozo oopa3osanus M3 Ykpaurvl»

ITPOBAEMA OLUEHKNM KAPAMOBACKYASIPHOI'O PUCKA
Y BOABHbIX PEBMATOMAHBIM APTPHUTOM

Pesmarougubrii aptput (PA) xapaxTepusyeTcs BBICOKOI UYacTOTOM HeOJAroOmpUATHBIX CEpPAeYHO-
COCYAMCTBIX COOBITUIT, UTO HEe MOJKET ObITh 00'BACHEHO TOJBKO HAJINUNEM KJacCuuecKuX (GakKTOPOB PUCKA.

Ilenp uccaemoBaHMSI — OIEHKA CEPAEYHO-COCYAMCTOTO PHCKA W (PaTaJIbHBIX CEPAEYHO-COCYIUCTHIX
COOBITHI IIO KJacCUYECKUM (haKTopaM PHCKAa, a TaK:Ke aHaJIu3 AOIMOJHUTEJbHBIX (haKTOPOB CEPAEYHO-
COCYIHMCTOTO PUCKA y manueHToB ¢ PA.

Marepuaa u meroabi. O6cienosano 56 manuenTos ¢ PA (38 :keHmuusl u 18 MmyKuuH) B Bospacte 28—
65 met (cpemumit Bospact — (48,7+9,52) roma). CpengHasa IpomOIKUTEIbHOCTh 3a00/I€BaAHIA COCTABUIA
(9,8+2,7) roga). Onenusanau 10-geTHNIT KOPOHAPHBIN PUCK 10 @paMUHTEeMCKOH miKkaje u 10-J1eTHUH prCK
daTalbHBIX CePAeUHO-COCYAUCThIX cobbiTuii 1Mo mKase SCORE. V3 nomosiHuTEeIbHBIX (DAKTOPOB PHUCKA HC-
caenoBaiu ypoBeHb C-peaKTBHOTO IIpoTenHa, (haKToOp HEKpo3a omyxoJieil aabda, GudpuHoreHa, Tpomoo-
IIUTOB B HepudepuuecKkoil KpoBU, aKTUBHOCTh aHTHUTPoMOMHA III, akTHBUPOBaHHOE YaCTUYHOE TPOMOO-
ILJIACTUHOBOE BPEMs, YPOBEHb ITUPKYJINPYIONINX dHAOTEJINANBHBIX KJIETOK U (DYHKIIMOHATIbHOE COCTOSHUE
aHAOTe U (IIPU AouIIeporpaduyecKoM HUCCIeIOBAHUY IIJ€UEeBOM apTepuu B Mpodax ¢ peakKTUBHOI I'UIle-
pemMueii u HUTpOrIuIlepruHoM). ['pynny KoHTpoJiA coctaBuiu 30 IpaKTUYECKU 3M0POBBIX JIUII, COIIOCTABH-
MBIX II0 BO3PACTY U IOJY C OCHOBHOII TPYIIIOIL.

PesyabstaTsl. KapanoBacKyaspHbBIN PUCK Y MAIMEHTOB C PEBMAaTOUIHBIM apTPUTOM, OIeHUBAEMBbII 110
KJaccudyecKuM (haKTopaM PHCKA, He IPEBBINIAJ CPEIHENONYIANNOHHBIN yPpoBeHb. Pe3yIbTaThl aHaainsa
JIOMOJTHUTEJNLHBIX (DAKTOPOB PUCKAa YKA3hIBAIOT HA HAJIMUNE Y TAI[MeHTOB C PEBMAaTOUJHBIM apPTPUTOM IIPH-
3HAKOB MOBPEKIeHUS, NUCHYHKIINYN 9HIOTEINS U MOBBIIIIEHHOTO IPOTPOMOOTreHHOTO IIOTEHI[NAJa, HEeIlo-
CPeICTBEHHO CBSIBAHHBIX C AKTUBHOCTHIO CUCTEMHOTO BOCIIATIEHUA.

BriBoasl. Hannune XpOHUYECKOTO CUCTEMHOI'0 BOCIIAJIEHUA, TUCHYHKIINA dHIOTEJIUA 1 U3MEHEHUA B
cucTeMe TeMOCTas3a BIAUSIOT Ha PA3BUTHE BHICOKOT'O KapAMOBACKYJISPHOr0 PHCKAa IPU PEBMaTOUIHOM ap-
TPUTE U UX HEOOXOAMMO YUUTHIBATH IIPU €TI0 OIIEHKE.

KaroueBrplie c1oBa: peBMaTOUIHBIN aPTPUT, KAPANOBACKYISPHBIN PUCK, CICTEMAa r'eMOCTa3a, CUCTEMHOe
BOCITaJIeHNe, 9HAOTeInalIbHAA TUCHYHKITUA



